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MfE^ 2 (Di&m^±i<:^^ihi.xmf$.^i%tiwmmm^'^ 
^mi^mm^^^\^^x. 

ttriBga«ffi(i. #?L®t^S«flg{cj: i9ff^^$n.Ti/^5 
tfri5^®f*:Sfe±S.U^mrfS^4(?5^.1fcflM±(w?|^^^;M. 




(2) 2000-277711 

2 

tfrlS^2(0ffiP:Bi±{C. Hfrf5m2(^*fe^^^lini:y^:^ 

Mis^ 3 <D^&mmRxfmmm 2 tD^^fli^sii urtfriE 

^1 <75i^6/i:flMtciiL. MfS^2(^;^^flI(DT®{::M5^ 

MIB^ 1 c9ffi.mflS^jf^^-t-5xsr-*i. mrlssii^Jfe^ 

S i6 iZ^ ^ n ;t ^ ^ L . 

miiE§«mfii^ff^^-r^xMx-fi. m^mi^yy^^UY 
l.xmt^rmmm.{cm^^i^m^^^titcmmwmmm^ 

[If 10] TM^sts±{;:. %\(T^mmm^mi^-t 
mrismi co*fe^ii_b^o?ttrfsm2o«fe,SEIJitc. tfrfsm 

ff^^-r^X^i:, 

^:x.y^\^^7^w^<hv.xm^^K^y^^^^\^. m 
^%^<D^mm\^m2<oW{u%^m^\.. mrism i (7:>*6 

ttrfEm2(7?^Pa5(7D|^gS.t>-MIB=^>^i^ Vit^-fvn 

-r^x^i:. 

(7:)«fe.mfll ^ ^ ^ >- ^-r ^ xm ^ ^ ^-r ^ ^ ^ i^m <h 

(tS^^^JS 1 1 ] 1 0 lE^C0^#f*:igMi^®iit:^ 

mris® 1 <7:>^pai^jfM-r^xsr'f^. tfris^2 <?5$6P: 
Mfsmi <^^pas^ff^^-r6xg(7:)igtc. tfrie^itT:)^ 

tfrls^2(7:>^p^^t>*tfrfE=i>:?i^ h/J^-/u^?f^^-r^ 
x^TM^. WfEm2co*fe;^HIRt^*t^^fEi^^ K-^T^-zuBg 
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Mfsm 1 <o»«ii±tc. mi <Dm<Dmm^<'^->'^^-r 
^fe-m^i^ff^^i-^x^^Mtc^-re - ^ ^^m^-r^^ 

MIS^ 1 (^^.mflM^ff^^-r 5 xm(75mrt;i. 

x^<t . 
^•r^xm<i:. 

-i'^ h;l^-/u*?F^^-t-^XS<ir<^Mt;i#-r5C^4:4^?S 
[0 0 0 1] 

[0002]. 
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[t;§5l^<06^t#] DRAM (Dynamic Random Access Memo 
ry) \m(0?^^')^f\^fi^\'m(Dm.'&Vy^^V'7.'^t 

\m<o^-r^<'^^ ^h^^^mmx^-tts 

id? [0 0 0 3] tt^5fe(??DRAMc7)Mig:^S4EI 1 5 7!;S[iI 
1 7 ^ffl^/^TI^&0^-t-6o m\ 57!;M[^l 7(C^5l^-C. & 

[0004] 1^15 (a) ^T. LOC 

OS (LOCal Oxidation of Silicon) ^fed^ !9 v ^) ^ 

i^mw. \ 1 o^stc^T-^gfflii 1 2^jF^^-r^o ^ 
v-y =1 1 1 o^Mt-y- h^^bflg (la^^ 

i:Mf^'t^o ^f-^ CVD (Chemical Vapor Depos 

ition. it^^v^mm) m^x^. ±®t::. .-Kyv'y^ 
118. i^v ^ i^mitm 120. V- y =1 i^mt 

[0 0 0 5] mmm 123 ^rnm^rnm^^^^^- 

^v^-rec <i:(cj; <9 . TKy v-y 33^311 1 4^t>*^ > 
Vv^y i^-r Kill 1 6 J: <9^5/i<y i^^ vm^^<D 

y- hs<^i 2 4 ^ff^^-r^o r hm<^i 2 4 

(1. [3 15 (a) (7:>:fe^||J^7)[gI^;l^oV^-c^M^^l;^r^^c^ 

30 i^^mtL^xmm't^o 

[0 0 0 6 ] ^(C. a/iflll 23^^:^^^rLTi/y=' 
^^Sl 1 0(C^ifii6i^^:<t->-^aAL. ^/IflMl 2 3 
i S^-^-Cy — ^/ Kl^-f 1 2 6 a . 126 b 

y ^ 110. m^^mm 112. ^t/a/iis 1 2 

3^7)^®^^^iIdtii-^^X-^;^^4^:y^>'^^^TV^. 
t:iJ: '9ailfiI<5^^'J^I-1^'< K[>;4--vu*6ig:flIi 2 8 ^ff^ 
^-r^o CcOi^'Y K[>;*--/Hfe;S:mi 2 8li. ^^SB =i V 

AC (Self aligned Contact, g > ^ ^ h ) ^ 

[0 0 0 7] C VD^fC J: t) s fli/l^tJ 0 . 5 M m 

COBPSG (Boro-Phospho-Silicate Glass) J: t) ^ 

5/ir«iiffi,mBii 3 2 ^£:?f^^-r^o z(di^. v^^-mt 

CMP (Chemical Mechanical Polishing. it^^WtW^ 

&^wm) ?fe(wj;i9. /irp^sfe^flii 3 2(D^®^^s^t:-r 

60 ^tc. y-^/ Ku-< 12 6b ^^tU-r^ 

^-l^^ h^i^ — /l- 13 4 Ke^;^ — /u^fel^fll 12 8 
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P^\zmt^:fv^ I 3 6a ^Mf^-r^ mi 5 (a ) # 

m) o 

[0 0 0 8 ] ^{c^ ±m\:i. cvomizx^ . ^mm 

0. 1 ^ m<Di^v ^>-m\:mi 3 s^mjiz-r^o ^t-^ 

y->^/ Ki^^ :^ffi;MJl i 2 6 a ^ h 

=1 v®&^t:fli 1 4 6 . iy}j^>mitmi4 8. i^v^^m. 
i\imitmi 5 0 ^iiiiic^iiu. ^j^^mmmi 
5 2^?f^^-r^o c<7Dt^. ffiiiflii 5 2 ^^^(^ff^^Ktc 

t/^ Vv-y Kflil 4 4 J: t9 ^6^i^y i^-Y K 

^?|i§(Ot:'y hi^ 1 5 4 ^Jf^^-re (EI 1 5 (b) # 

[0 0 0 9 ] ^®(ii/y :^ V^^b^^SrJF^^b. 

y ^ ^siikfli 13 8 ^th'SiiHi 15 2 (Dmmf)md:i'r^ 

(75tIJM^:l1^^ K!^;^--/l'$6ii^flIl 5 6 ^ff^^-r^o ^is^: 

^©{^mremj^flii 6 0 ^ff^^-r5o cc^^m. cm 

P&C: J: . iirp1«6Ji:iil 6 OO^ffi^^Slb-r-So ^ 

mitmx ^ f^^^y^^^:^ h y^mi e i ^?F^^-r 
^(c. ^»::7^^^i 3 6 a ^m^ma^-r^^^^i^ ^ 

hzh — /n 6 2 ^ff^^-re. ccotg, n ^ h — 

16 2 ^^{cmi^y'y ^ 1 3 6 b (E! 1 6 
(a) 0m) o 

[0010] rj^tc, ±m\Z. C VD^CiJ: t) . 

1. 7 ^m<DBP SCmi 6 4^Mf$.-r^o ZCO^. B 
P S Gfli 1 6 4 (d, mi^yy^ 13 6b ±m^Mi^'t^ 

-r^^'v^-^ 1 7 9 (O^Smt^ 1 6 8 (1!17#RS) ^Jf^^ 

'r^tz.isb<Di,<Dx-h^ mi 6 (b) o 

[001 1 ] ^tC. :^®tC, C VDfefC J: 19 . Bii^^tj 

0. 0 5 ;i m(7)7Ky ->y n y-fli^^f^^S-r^, :i<7:>m. ± 

60 Z(Om. CMPfetCj; <9 B P SGflgl 6 4^®;i5ig 

tB-r^^T^y i^y =1 ^flM^t>'i^v^;^ bm^wm-r^o 
ce>ur^pa5i66 coF^fiytwjf^^^n^fc^ey y =1 > 

^J: "9 ^6^®mfiB 1 6 8 ;5S?f^^^n6o *(^s ^:y^ 
K >y^^"flll 6 1^;^h:y^^'i:Lr. HF^(^!^a: 
:y h:^y^V^f;i<t B P S GHil 6 4 ^l^^-f^o 

[0 0 12] ^s^f::. r yi/v-^/twj: 19. wmmmi 6 8 

17 4. flii^O, 1 nm<Dn^V v-y ri^flMl 7 6 ^UlIlC 
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e 

<t »9fi£6=¥-\'>'>"i/^(^^f^m<ll 7 7 <S:Jg^*f 5 (mi 
7#^) . 
[0013] 

DR AMc0^ig:^?fe(C:feU>T(i. H F CO ^ :y h :y 
^^-^tcj: 19 B P SOmi 6 4 <lr:ii:yf^Vi^-t-6R^(:i. 

^sm<ii 6 sr^mi^y^^i 3 e b 7i)>6fmtLr 

o:tt9. m^W^-^v^l 3 6 b±®(7:)ifi^§7:j-6^?i^^^^^ 
A. X* :y ^ > ^ ^ ^ 5 ^ ^jr I > ® iHc ^ T- 1) /i* ^ :y ^ 
7^? V'^^n.T p r /ifSfe <9 . r iftt-i: 19 D R AMCO^ 
^"9 /5>^^< /<^o-Cl/^fc. 
[0014] ^fc. DRAMcOS?lf-5^;^^b^m5tCfc 

[0 0 15] ^tz,. e§5l^(^DR AM(7:)jKit;^l!fcX-*l. 

5 D R A M (O^gr^ffllb ^fir 9 O T- o fCo 

[0 0 1 6 ] ^fCv ee5t?<^DR AMt7:)Kit*?feTMl. 
:y hJ^l 5 4;i>5Km^t7:)ii5^Wl^v'y =J V^ltlfllXS^^ 
nri^^/c:*;). t:':x h»l 5 4 ir^f^y^^l 3 6 b <lr 
^7) Pb^ (7) ^ * ^ S /!> 5 ± ^ ^ ^ o fc o 
[0 0 1 7] :*:^PJ(7:)gWt±. y =3^^^ y>'v^^ 

[0018] 

^^tt. ^fSSlO»^flI^fi::i^'y^V>/#+4^5S/<^5 
^2(7)«6^Bg^. WIES2(Offi,mii±f:i5?ttJL-t?F$^$ 

[0019] ^fc. _LI5g6*]ll. Tl^^S«±(r?F$^$n. 

fern 1 (7:)^^flM<^. ffrfs^ 1 (o;^^fli±tc?F^^^n. M 

mt. m^m2<Dmmm±{z^ti^\^xmfjS.^nrc^mm 
m^m'r^^-r^<^>"^ t^^i.. mt^wmmmi-x. mis 




T 

[0 0 2 0] ^tz. ±iE@&tifi. Tmmm±\c^ mi(r> 

m 1 CO mmm i: ^ :y ^ ^ ^^t^T^^^ oo^gPiflg 
[0021] ^fc. ±fS@&^fi. T±t^^«±fC. % 1 

ffi^fll±^t>*ttrf2m2(7)$6)^ll±{c. tfrism2<offi;^fli 

1 ^-^^^ ^ h/j^-z^^ff^^-r-sxa^ . tfriE 

fSTifeSffitcm^&^tc^^$;n./cSiim*^^ff^fiic'r'5x 

fS^3<7)«gl^flI^:ii:y^^>/-r^X^<i:^^-re c 

T% m'mnM^~fm-:in\^xnM\^m'^'th:Lbir^x 

[0 0 2 2] ^fc. Ti^&SlS±(C. 

$fe.mfll^?f^^i-5xm<i:. ttrism 1 *=o$fe,^fli±(c. tfris 

m 1 <^ilfe^^<!:li^y^V^i|^l4^5^/^-5ll2(D$&^Ii 

^ff$^i-6xm<h. t(rf5S2(D$6^flM(cmrfEm 1 co;^;^ 
(^ppa5^?f^^i-5x^<i:. tfris^K^) 

t-Wl^^^ K^7;*--/u^g^?F^^-r5X^^. HiffS^2 
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s 

(C ^ «s: ^ ^ ^ ?F^^-t- 6 XS <i: ^-r 5 r ^ ^ #m <lr 
[0 0 2 3 ] 

[^P^t^^^Soff^^] [^l^^SJF^^] :^^0J(??mi^ 

10 x.^^mwW:m.^yr^-tw-mmxh^. mz\^. ^m^w^ 
m\^x^^mW'mu^^'r{'&<DW-mmx^ho m^ib^ 

x^^MiEiTfc^o ^mmmm\^^^^m^w-^&w\-tvK 
AMxh^o Mi<Dm.^:^m<om\^. m 2^t>*i^3tDA 
-A' mmmm. in-ioDRAMcDt-y hm^f^-:>tz.mm 

mx-h^. ^ffi*^iJ(D[^fi, i^225:t>*IgI3(OB-B' 

[0 0 2 4 ] i^mw^mm) ^-r. ;*:^m?f$fl8t^cj:^^ 
i-t? mw^mmi^m\7b^mz^m\^^xm.m-r^, mii^Lxy^m 

1 1 ^w^-t^m^mimmi 2f3*^mf$.^ixx^^ . m 
^$nfc^^^« 1 1 cifi. m\o:>i^m<r)m\^^\^^xm. 

^:/feMJl2 6. 2 7 <h^W-r6Kil^ h^>^v^;=^^;^i^ff^ 

[0 0 2 5] h^:/v?;=^^(7Dy- hm<^2 4*1. y 
- M6^^i 3_b{cJF^^$t^fcl^ip:5 0 nmcovi^y v-y 
::3^^ili 4^t>*iiii:i 0 0nin(O^>^;^7">- i/yi^-r 

[0 0 2 6 ] hmffi2 4£OiliIfi. M^f^O. 1 8 m 

1 8±t:i*iv-y =3:/^{bfll2 0 ;5^JF^^$ttr l^^o 

v-y =i:/^1^i Ofcii. h®<^2 4{CgB^ 
6.27 

[0 0 2 7] ^cOJ: ^ tcLTteill h^V'v^^i^'^^Jg^^ 
^fcv-y =1 1 0±tC(i. ^Mf-. Biip:2 0nmCO 

i/y =i:/^{t:^J: t)^^^:^^^^^^ h y^<mz o^m 

fiSc^nT^o<9. HgJ?5 0 0 nmtT^B P S G 

[0 0 2 8] mr^^^mms 2\zn^ mm \-y>i^:^^(D 
5^ [0 0 2 9 ] mw-':fyifz Qt^^m^^h-^titLmm^mn 
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t'y h7®5 4±fc(i. =i^-^ft:i^e{t:B§4 6 ^5jf^ 

[0 0 3 0];:fib\ t':y h;^ 5 4 (1. ±f5(0«itlC|5S^ 
m. fliI12 0 nmtO^^ V^^bfli. RtMIi? 1 0 0 n m 
:y hi®5 4±(CHIJ?8 0 nmOOi/y =i V^^L^Ibfll 4 6 

[0 0 3 1 ] ;^^^JS?f^®(cJ;e*^^i^g(i. ^'^yhm 
5 4 0it^/5S 1 2 0 nmtmibxm^^Z t K±fj:Wif^<D~ 

t^. 1 6 0 nrnMS-C^-^o :m 

[0032] t'yh;^5 4 /iSjf^^i^^^xfcv^y rrV^fbfli 
3 8 ±(7:)^E{Cft, mm^^ 10'-30nm(Dv'y=3>'^ 

4^5^^^/^^^^Hi5 9 J: i9S^;n.Tl^6fci!:). t'y h;^ 
5 4 tmi^yy^S 7 tCOm<DE^JE^{^±'ri>Z tt)*-X 

[ 0 0 3 3] f^^BiS 9±(w(i. fliiP7 0 0 n 

m(DB P S cmX ^ f^^mm^mme O ;^>5?l^^$;n.Tl^ 

5o Jir^lfe^iieo. f^®fli5 9S:t/'>y ^^-s^^bflis 
8 ten. mt^y'yii^s e^cm-r^^i^^ h/i^-/u3 5 

^^3 7;^^5Si^i^^4^TV^5o ;2^^^S?f$^(c J: 6 ^^f*: 
^e*i. =1 h^-^— /U 3 5 £7:>M?ii5 8 0 n mX 8 0 n 

m^tli^)T/h$ < . ^(OSSa^:^ =3 >^ h.-^^-/^ 3 5 
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m.it±mi^tixo\c\i'y bms 4<7:)^tmi^x^< . ^ 
[0 0 3 4] s Acmm^m\^^xm^^tirzt^^<D^m 

::<b/^<^*ffl/^t'y h;^5 4 ^»ffl/^#^>^y^3 7 <h 

^^<. v^<^x. hi^5 4 tmp^y'y^s 7 h(om(o 

[0 0 3 5 ] ilFB^^fel^flie 0±t;i*i. flli¥5 0 nm(D^y 

20 6 1 mt^yy^s 7 {cm-r^mnUe e^^ff^^^ 

[0 0 3 6] ^-r^<i^'^ 7 9 (DW^MUG 8 fi. ^ P ^5 
6 6 {C^(D~M7bmisbi2-^n^X 0 \z,mf&^ixX\^^^o 

gamble 8*i. m^zfy^z7\cmm.'^t\.x^^ 
wmmme sr-^^y^i^i^y^ h y^me 1 (DTm\cik\^^ 

6 8>^Ti1^(;i^LT5i^tC[l^i-5r ^^^T-^^c ^l^tx 
[ 0 0 3 7 ] ^/c. *BJSff^fi|(Cj:^^^«s:i^®*i, g 

anffi 6 8 (t:)^® dflM^i^ai/^feSTK y y =1 ^-fl^^^JF^ 

[0 0 3 8 J g^m^^e S^SLU^^ry^Vi!^;^^ h ry^^^fli 
6 i±t;ifi. ^m\z.mw4 nm(7?->y =t >'^{t:flM<t t?^ 

^mm.m%7 ^tmiSL^fx.x^^'^^. ^m^*:^7 2±tc 

fi. BlJp:i Aimi^TKy v^y =i>'^J:<9^^>:^f^m<^7 7 

[0 0 3 9] J; 3 (c;*:^^S?f^ffi(c J:nf^. \^ y VWt 
<omt^m^X'm< . mW^rfy^^y'^mx^^fz.^. \::y 

50 v^^-;^i^mim^mj&'r^^)^^mfi-^^^\ v^^x. t-^ 
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[0 0 4 0] ^tc. :^mmmm{cxixi^. wmmm<DT 

[0 0 4 1 ] ^/c. »^/^v'y 

f^^nrcmm%&mmt)'^m^*^ri^(D^m}t'r^ ztf)>x^ 
[0 0 4 2] (^mt^mm(Dm:mjjm) ^^mmm 

(DA-A' ummm. hp^dr am<?5 t-y hm^r^^tz 
B' '^mmm. m -h v k am<o^— h'm{zr^K>rzmmm 

[0 0 4 3 ] ^-r. ST I (Shallow Trench Isolatio 

n) m{::x^m^^mmmi 2^mf$'r^. srim^ 
x^m^^mmmi 2nuT<DXo{z{.xmfi^'r^z t 

0 nmCOv-y n^^^lt^BS (H^-^-T) ^ff^^-f^o ^ 
tc. i/y ^iv-SfbflS^I^-^-^^glffllgc 1 2 (Dff^:t^^;I^^-:5?~ 
::^^^i-5o ^(ii. v-y =i>^^bBi^-^^:^' .i: LT. C/ 

y 0^4 0 0 nmcom^^x=^^y^>^-r 

v-y in^^g^fbfli (I^Tj^-fr-r) >^?f^iSi-^o *tw. CMP 

'>y ^^^gfyitD^s^^^^ffi-resT^v-y :=! 

60 C:5LT. ST I^lcJ:ip^^^SI®^l 2;!>s?g^ 

^ix. m^mnui 1 (!S2#^j ^^in^^n^ (is 4 

(a) ^^J , 

[0 0 4 4] ^(r, '>y 0\^^mm^ ^^^^ 

T) ^mf&'Tho mc. ->y rivsisi 0(7:)^®(w. 

[0 0 4 5 ] ^(C. CVD&{Ci:i9. flgJ[?5 0 n mtOxK 

y '>y 4. Bi/? 1 0 0 n mo -j? ^^/^t^ y 

i^-f HlMl 6. mm 6 0 nmOi/y V^{bS*&{bfli<i; 
f^h^mm±mi 8 . Biip: 1 3 0 n mOO v-y ^i^-^fbfli- 
2 0^Srff^^-r6o w9LT. 4^y i/y =3>-Hil 4. 



(T) it#^2 000-277711 
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bmm2 4m^}^^n. ^^^^T^yu. ^rfv-vy" 

y ^'Jy^^ V^ ^ )<Dy— VnM 24a. 24b /5i5?F^^ 

[0 0 4 6 ] »:fC, y— 24. 24a. 24b 

i(? «cl 1 t;i{gSSB:tfe/i 2 6. 2 7. 2 9 a^?F^^-r5o 

tfc/i 2 6. 2 7;0S1t^$;M6C <b i:/^5o 
[0 0 4 7 ] ^t::. ^DitC. 0 nm(^i/y =1 

^{C J: 19 hmi^2 4. 24a. 24b(7:) 

!>;^-/H61^ii2 8*?f^^-r6. 

[0 0 4 8] ^td. j^i22 h ^ :/v^^^t7)^T-®^;65rf^P 
-r^y ^ h i-i^:^ h'^:^i^ imyf:'\tT) ^Mfi^L^. coo 
i-C* yjtbUi^^^h^y^^^-^y^^tLX. W^Ml^fiC^m^ 

2 8^>mm^titi^- bmm2 4 a . 2 4bt:ise^'^ 
x^m,^-( :t>^-^mA^n. mm&itmm 2 9 h mif$. 
^n^o wi^ux. iS:m^i}i:mm 2 9 a Rt^mmstftm 

Ji29bJ:'9 7i5LDD (Lightly Doped Drain) ttit 

[0 0 4 9] ^{w. ^ffifC. CVD^lrj;t9. ^i? 2 0 

O^Jf^^-r^ m4 (b) #RSJ , 
^6* [ 0 0 5 0 ] ^ifet:i. CVD^tCj: . !MJ¥ 5 0 0 nm(D 

BP somx^ }&hmmmmm3 2=tmf&'rho z.<d 

m2 4^mo^>]) ^>'mtm2 0. 3 orxj^-^^ h^^^t 
-/i^mmm2 s i,zM\^xm\^^m^ttxmmmmm3 2 ^ 

2 7tc:ii-t~6=i>^^i5' h/-h-/U3 4 7if5?F^^$n6o SA 

c^m^m\^^x^>^ ^ h^— /^3 4 ^ff^^-r^oox. 

[0 0 5 1 ] ^t;:. CVD^twJ; y y 

m3 2 <7:)mmf)mm-r h^x7i< V c^y nvRM^^^u. 
^3 e ^mf^-r^ ms (a) o 

[0 0 5 2 ] ^(C. ^®tc. C VD&tC J: 19 . fili? 1 0 
0 nm<DiyV ^:^m:i[:.m3 8 ^Mfi^-rho y 

^M{t:flg2 o^c^LTiM^^4(^)^g:l^^^4T-. i^>2h7> 
v?^:^<7?y— hm{i2 4 b {cm'rh^:^^^ h^-/u3 
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:^:^^m\^-'^z t^'^x-^ ^ ms (b) ^m) « 

to 0 5 3 ] &^{Z. i^-Y ¥^:i--JUi&mm2 8RU>^V 
3 8S.t//iF^*fe^fli3 2^ni:y^>^t. ^ith^>-'^ 

[0 0 5 4] ;*:^S?f$^tc J: 6^^«s:i^®(^Mit:^?£-e 
i£S$:Ji2 6tcii-f ^^^i^--:?^^ h^l^-/u4 o^JF^^i-ex 

^ h.1>-/V4 0 ^ffj^i-ais^dfi. "y") ^^^mYM2 
0. 3 0S:O^i^^ K!>;r-vuffi;^m2 8t;i^LTS5(/^)l 

tfc -e 5/ ^ :^ -r ^ i^:^ ^ ^ ^ 6 ;^ ^ -c ^ 5 o 
[ 0 0 5 5 ] i^%m(m\-c^^^mw^^^m,<om'^-:)i^x 

h/i^ — /i-3 3 ^5fe(7:)XmT*ff^^L. -fe/u h^^^i^^ 
^(T^y-^X Ki^-Y vliASitS 2 6 {cS-r^ =3 ^ h 4^ 

h/^^-/^3 3. 4 O^JF^^-r^iDIt, ^fecOXST^fe 
it h "y^y^y:^-^ (DV — T./ K i^-Y 2 6 icif-f^ 

^^^^ ^ Vi^- — }V4 0 ^?F^^-r6 <ir, t^toxmx-y— h 

mffi2 4 b tdif-r^^i ^7^^-/^3 3 ^?f^^t--6i^ 

^ h/1^-/U4 0 [^(Cf^^ofcUv^;^ h^5t^tc[^ 

^T-§-f. ^f*:ry ^3 6 ^ y-;^X KU^ ^iiStfc/i 2 

t^oT. ::^^5Sff^ffiT-fi. illiZ2 ^^>'v^;^^^7?y- 
hm<^2 4 b tCif-r^ ^ h4^-/U3 3 <lrff^^SL/ci 
^tw. U'^Vyi^V'y^^<r>y-7^/ Y\^^^y^m.m2 % 

t-ii-r5=i>'^^ h4^-/U4 0^?f^^-r5 (1^6 (a) 

[0 0 5 6 ] *tC. riv-^^ 
h7}^-/^40. 4 1 [^[cittH-r^i^y 0<7:>^ 

0¥^^^, A T :^:^^^m\^^^ c t^*^X^ 

J: (9, h/tx-/u4 0.. 4 1 ^ff^^-r^l^tc^^ 

-'^^Stt/c:'>y =i:/S1igl 0(D^®^5^:y^V>/^;h. 
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(DT^xm^f^^i^i^i!;^ h^m^-tbzt^-x^. y-^ 
/ KU^ :/feifc/i2 9 ^iE;^5 5 b tcDmx^^fj:=^> 

[ 0 0 5 7 ] CVD&tCj: 19. flSi¥4 0 

nm(0/i^iJ v-y =3 Vil4 2. ISl? 1 6 0 n mO V 

k^4 4. flii¥5 o nm(^'>y ^^ym\:M 

X. v-U VBi4 2. ^ ^ 7.^ 1^ ^ ^ Yl%4 

4. ^#tKil:^4 6 J: '9^£5^^^^iJf^^$^'5o 
i(? [0058]*tr, RTA (Rapid Thermal AnneaK M 

— h®^^2 4 b iria^SS 5 a }i<Df^X^^fS:^> ^ V 

iooot:^u. T--/uB#ra^is&^;b^6^+?><i:-r5 

[0 0 5 9] /^io. W/T i N/T i ^titt^ t:' h ?S 5 

-r^o ip-^s ^-r. c vD^3^fi;^^^"y 

J: 19. BMii:4 0 nm(D^^ VflM^ff^^b. CCO^. y 
i>d? if^ Kfb^Il]^-<< . RTA^tCj;!?, 7 0 0^C. 3 0 

•9. 3^2 0 nnK^^^V^^fbBS^ff^^L. ^(JO^. R 
TAi^t::J:i9. 7 0 or. 3 0#c>l^^ll^tt9o ^ 
(C. CVDife{Cj:i9, 1 0 0 nm(7?^ :^>/;^7^>' 

'6j?ft^S^fT^:?/c?< Tti. y- hmfiE2 4 b <bEl;S5 5 
a b(Of^X(D^m^^ly^ ^ hfi^f^L^ 
[0 0 6 0] «/lfli^^^':^?-->->/i-5fc^2^)<7:):7 

»:^mt/:)i^it:^ifcXfi. ma^tiDX^pjte^-r^fci^), & 

[SS^tD^/hTf-^fl 1 6 0 nmmSXfc^. ti§oX. ;^ 

«^^;IioV^X^!l;t^^ 1 60nin<h/^5<fc5 (C^F^^-T^, 
[ 0 0 6 1 ] iSkf-. >^yX-7 3iy ^v^^fefd J; 19 , 

V vWth 4\z.i^tc^-r^^m'z^^^x. y ir v\^^yy^vm 

(Dy<^-^y<D^'k¥\mxm7L\^2QTVTri^ ^W-hX^X^A 
X.f^ 4 0 nma< -reo ^Lfi.KCX^'O. t:'yhj^54(w^ 
J^;-r6m«{:i:*5V^Xr7^ h Uv^^^ V :^ ^ (Dm\^^^\ 
\2Q vxrahta^. fj:^. -7 ^ h l-i^P^ bm^^yji^:r. 

y^i^^-r^^^zn. m^i:£2mm<D^^nw-mm(o=^^y 

mm\Z:^^^X^ ^Il;tf^ 2 7MH z . 5 0 0W. y =1 > 
SO g1S{RiJ(;iioV>X^iJ;t*^R F (Radio Frequency) . 3 0 



15 

[0 0 6 2] :^y^:y^^:^t LTfi. m^^^^z:^ 

^fc. BE;^l(ii3?tJ;tf^ 3 OmTo r r^-r6r(^^5T-#. 
;^/^JJftS(iN2;^^^ 1 5 0 c cXm i n. Oz:^^^ 1 
5 c c/^m i n .h-r^r ^^^T#6o ^y^V^^P^ 

:y hi^5 4 tC^IJC-T ^ ^^l:i:Jb^ 1/ ^ T ^?'J ^ 1 2 0 nm 
[0063] /^ib\ y;thl^i^:^h'^^^ CO^^-^^ — ly^E 

;^;^(i±l5(CPS^$:M^t>(^XMl/^ < . ^'J;tf^. HBr 
[0 0 6 4 ] ^fc. »i^:7;^ h uv?;^ hflM^ffli/^r :7;^ 

[0065] ^<7:)J;e)fw. J:n.*^. h 

it. mm hy^i^^^^CO^- hmM5 4 h t^m5 5 a 
[0 0 6 6 ] ^tC. CVD^tr J: t) . flll^ 1 0 

-3 0 nm(Di^v ^^mitmx ^fi&^i^.mm5 9^mf^ 

-r6<i:^(CUTt>ct(/\ fi-L. W/'T i N/^T i mitco 

vms A trnm^mme, 0 t<D^m^t-^»x 
[0 0 6 7 ] mz. ^m\z. cYv^zx^ . mmi o 

0 n nKDH D P — U S G (High Density Plasraa-Undope 
d Silicate Grass) ^ J: !9 ^ ^ HT^iffei^flS 6 0 ^ff^^-f 
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5o ^si^. mm^mme o\t.. hot -u sGm<D^^s: 
h-r. m^\tBP som^<om<D^&mm^m\^^xi^x 

mt-r^ (IS 6 (b) « 

[0 0 6 8 ] gcic, /irB^Jg^Bge 0±(:i. ^i]?2 0 0 n 

^?F^^-reo t^^. ^y^:y^yshy^<ms Oi,t. Mm 
iffi#fll6 0 :y ^V^LX^ h/1^-/U3 5 ^ff^ 

m^m.m^ otc^uxi^i^^i^jt^w-re^tJi^^ffli^^ 

'>y =i:/^{t:fli^ryw^:-:h (a 1 2O3) mm^m^^xh 
[0 0 6 9 ] ^^c^f^:/^;^ h y^^ms o^^<^ — 

h 0 (C^pass 1 ^^ff^^-r^o 
Ti^&c?^/ir«^*6li:fll6 0^5:i^:y^:/^$nXL^ ^Tlil 
$*l^ij;t(^ 1 0 0 nm^T\zn^X^< :ibf)*^m~^ b 
l\ ^{-^ flM/¥l 0 0 nra<Di^^J iy V ^>m^ 

Ttm-r^, c::X7Ky i/y =1 vfli^ffli^xi/>5(7:)fi. ^ 
y 3i:/flg(j:t^xsx;irpm)i^fll6 0 \^^. 
-/^^ff^^-r^i^.tc, ;ir^ii6^fli6 0 {c^uxi^v^^i^ 
vc^^-r^mPcXh^fz.^txh^. ?^ox. ^yi/y:^ 
b-r. Jir^i^feJi:fli6 otc^uxfibi/Si^it^ 

i:;isx^ 5o 

[0 0 7 0 ] m^. .-Ky '>y 

COmmicZ^^ K!^;^- — /U8 2 ^*^?f^^$ftXl>^^OX% 
a^8 4^5Jf^fiJc$n^o C^UX. :i^:y^V>5^';:^ K :y/^li 

8 oRxf-^^ ^-yus 2 X ^ fi^^-^y^i^ s e ^mf^ 

^iV^ m? (a) #PJ , 

[0071]^(C, -7>^^86 ^ffll^X. ^r^*fel^fli6 
0. {^^Hg5 9. 3S:t>*v/y :=i>-@^5^t:Bg3 8 

40 >'>/i-6^(;i(i. ;Ky >^y :n ^-flgj; i9^-5zii:yf^>'^;;i. 
hy^>'fli8 0. TKy v^y riV^J: tJ^^i^^ K-^^i'-zV 

8 2s.t>*v'y vgfbfiij: ^m.h\^mi%^ 9{c^lx. 
mf^^T^mm^ o^fgi>ii»^itx^y^^^^x#^j; 3^ 

mms 9^:^y^>'^-rhmcit. ^ u i^u ^>mx^ 

f^^:^y^>'i^:^ h yy<m8 0 . t)^ V V =^ l^mX ^ liHc, 

K[>^-/W8 2S.t>*->y =i:/®&ib^3 8(C^L 
X. f^^fll6 0^ii5^^il^ttX^^/^:^^X#^J: 3. 
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C 5 LT. 2Sj*:/^^3 6 i,cm-r ^ =^ ^ 
/W3 5 ;5SJF^^$n-5/;i^ -^^^ 8 6cO§^pgB8 4(7:)S;iiS 

h y yvyy^mm\c:3rsn^mmR^x ^^}-^< fj: 

[ 0 0 7 2 1 ^Miw, !iJ0P2 0 0 nm<7)'/Ky y 

^^3 7^ff^^-r^ (mi (b) , /^^o. ^tc. 

h y^Nlle 1 <^JF^^-r^o 0. 8 

7(75±®^^tHi-^o ::<7)<^r#. ^ y ^v^;^ h y 

fi. ^iJ;tf^;irBlffii^H^ 6 0(7:)^®;!i^6 1 0 0 nm^^<t 

[00 74] ^(C, HF^(D!>ai:y h :y 5^ ^ Cl J: 
, m h y 6 1 <Dy (nMf^^WB:^ 0 

tOffiM«:frf^<^5§Stfi. 2-2 Onm. M;t*^10nm 

''^li6 1 (DT*-^X^P^6 6 ;iS?f^^^;^x5 (1^8 
(b) #RSJ , 

[0 0 7 5 ] ^ifcfC, C VDfetC J: (9 . Bgil5 0 

fcciiy h y^>-^6 1 (?)Tt-^T-JF^^$n^. ^ 

^p^6 6 rttcT^/u^'T^^ i^y '9^^^Sm 

fii^i^5fe-r^o ::pur. v-y ^-y-?f^«6og^®<^6 
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[0076] HF^(D^?3i:y h^i^y^v^fcj: (9 

$6J^flg6 4^:n'y^V^-r6<. SSSfiie 8?i)^ni:y^>^ 

h :y ^^'HI 6 1 J: 19 gSmi^6 8 

T-SboTt» sample 8;;iSti|@f ur ^O^I^ih-T'S 
r<ir^5T-^5 (III9 (a) #RS.) o 

[0 0 7 7 ] c vD^twi 19. gam^^e 8 0O^ 

M(;iflMii:3 0 n m^SooDfla^^-r y v- y =1 :^ 

6 8oo^®<^a®{hL/^< r t mmwm^8(Dm. 

[0 0 7 8] ^IC, ^©tC, NH3#H^^'(CTr 

6fci6. ^^8 0 0t:(O®£^i:f^^Si^ff *tc. fliJ^i 
m(0.i^y '>y ^)^5^f^®ffi7 7 ^jg^-r 

[0 0 7 9 ] ^fc. iiiEXMi. v-y ^i^mtmx 19 
^m*fli7 2 ^^ff^^ufc^^ ^m^*:ii7 2 fti/y 

^mmi^mm^m\^^xi,x\^\ i^v^s^m^ 
-r^r ^tdj; <9 v-y =i:^^^bflI^?f^^L. z<Dn. CV 

D^i^X^. e^(l;t(:fflli¥8 nm<DT a 205fli^ff^^-r 

60 ^i^v 8 0 0t;^^(^^{bjl5^^^rc*iO2>^y X 

fbHi^flSiPl 0 0 nmOOTKy v- y =i^^fiii:^Jf^^-f-^C 
tiCXOMl^mmi 7 ^mf&'t^o Col^X. Ta205 
iI^(?:)fi5^m»:fli^^mf*M7 2 t LXffll^/i=¥i^/^-v' 
^ 7 9/6SJF^^$n5o 

[0 0 8 0] z<om. M\^mm7 7 ±{z^ ^{zmm^m 
mm-r^ztfj^-x^ 5o 

[0 0 8 1 ] i^mm) :;^m^ifeWi<D^mm^zx 
50 nmmmx^h. 
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[0083] ^-r. ^P?FI56 6 ^ff^^-r^Xg^TMi. 
MA (a) 7!;^[118 (b) (CTn-f^ 1 ^JSff^ffit:: <t 5 ^ 

[0 0 8 4] m^. ^m{^. cvDfetcj; mm^ o 

-1 0 0 nmCO^TLg/^^Ky v-y rt^^fli^JF^^-r^o fife 

fli^f4^fi, m:k.\^m%\^m^ 5 7 or^^^ s i h 
(DTKy v^y ^jy-flg^ff^^Ufc^-g-tcii, ^dlMcoTKyv- 

[ 0 0 8 5] ^fc. #?L^(;5 4^y >-y =1 vflMfi^T^T:) J: 

7 OWS i H4;^^^ffll/^T. iii?3 0 nm^ 

ScoTKy i/y n :/fiS^ff^^u. 5 6 ot:. 10 

o r r (DM^T ::^-/U^^-t^mrr 0 Z t \C X ^ . 
[0 0 8 6] ^tc. 3 Mm<?5i^i^;^ h 

fii (i^^iir-r) ^JF^^L. jfe^flie 4(7:)^®^s^m-r6 
^T^^7La/<f.i^y '>y ^i^-ii^u^u-i^^ hfli^w^-r 

60 Tf^P^ie 6f^JC^?L^^<f^1^!J '>y ^i^- 

flict '9^6^am<^6 8 a ^^Tf^^^n-So ^(-> T-/v^ 

-ff^it^<?5^Sm<^6 8 a (^10 (a) # 

[008 7] ^(C, HF^OO^^o.-/ J; 

<o ^am<^6 8 a r0^(D$fe,m^6 4 

^>^^?^^^S5f J^Tlj.tCrf igLTl>< SSm<^6 8a 

Pfl(?^|fe,mSi6 4^Sig'^7i^(C:i:-/^^^$iX'5o ^^.t^lJ; 

r 5 %- 1 o%ms U7i^»< /^fj/^i^o -fe/uasj^^offl 

[0088] COJ:^(c. :*:^ff^^rj(c J:^f^. #TLW/c^ 

/Ky '>y ipi^5^fflmf^^?F^^-r5*oT'. ^-^ 

5^ y ^ V i/^^ (75 ?L ii C T gaSt- e 
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[0 0 8 9 ] im2mmmmi ^mm(Dm2mmmm{c 
x^^m{^mmi^xf^(7:)m^^:^m^m i 1 7!;^igi i 4 ^ 
m\^^xmm'r^o mi if^^ 

m^^-rm^mxh^c mi 2T?^mi 4it. ^mmm 
JO m\^x^^mf^mm(Dmmyjm^7jk'rj:ummmx^ 

[0 0 9 0 ] (^^^agg) ^-r. :^mmmm^cx^^ 

T /i^ ^-^ V- v^it {c o T I ^ -5 C ^ ^ , 

igi 1 1 (w7r:-rj: 9 tc, mmmmme 0 ±{ci^^ :x.y^:y 

20 y^<W.8 0 a (7)^p^8 1 a (Dt^m\:L\'t^ ^) ^) 

m.^'Om.^^^ F^;^-/^8 2 a t-m^^f\.x\^^^, i^ 
^ ir — f^% 2 a fi. h :y^^lg8 0 a 

Tt;:. ^<D—^t^^\,'^'Q<t^^b\'cm^^f\.X\^^^. 
[0 0 9 1 ] ^|im<^6 8 b :^^<h-f^(w?F^^ 

^icix^K^. SUmfiie 8 b^^^i*:7^^^3 6(Cii-r-5 

ct 5 (C?f^^$n^-Cl>^. S«ffi<^6 8 b;5S^«s::7^^^^ 

^^^^ff ofcu^tc^smt^e 8 hi)-mm\.x\^-^ 
[0 0 9 2 ] %ft^ ^wmffie 8 b (O^^icfi/Ky v^y 

=1 V|i;J5ffl^/^^b;t^Tl^'5o ^»mil6 8 b Y ^ it 

-/U8 2 a tt^n^<r^PiP^'km\^^xm^&^f\.x\^^^tL 
wmmme s b t^^ ki>;*--/u8 2 a <i:(D?^f«t4 

T% wmmme 8 h^TmcM\^xmm\^m^-t^zt 
mi^6 8 b r^mmt-x pi?:»^W]^y-r6c tt^^x^ 

40 

[0 0 9 3 ] {^mPfmw<om^^:hm) ^m:mm 
mc X ^^m^mm(DMm:^^^m 1 2 t^^i^i 1 4 
^^^xmrn-r^, 

[0 0 9 4 ] ^-r. ;iPBl*feii:fl^6 0^?F^^i-exm^T- 

mz (a) 7!?^i^6 (b) \^7f^-rmi'mmmm^x, 
^^mwmm.o:>mm:)^mtm^x^^(Dx. m.m^'^^ 

±®t^. 2 0 0 nm(^'>y V^fbBMJ: "9 

5^ ■tv>5cQ(i. mm^mme o^:^y^>'^'r^mz.m^ 
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[0095] Sid. rc^y^^- h ry^^'HiS 0 a ^y<^ 

^n^T^^ii. mmmm^G o(Dmmf)^b 1 0 0 nmm 

[0 0 9 6 1 ^tC, HF^cO'^:n :y V^y'i-l^^\^X. 
19, m^y^V:/^ h :y>'N'Hi8 0 a TiT^/l rB^ffi.mBl 6 0 ^ 

^4 K^>^-/i-8 2 a h y 0 a T 

^-^^ h 0 a Id^i^fCll^-r^ C h iP^X^ 60 

:y^:/:/l:fl, Ell 2 (a) (D^M^ia^^X^^^^X. 
2'-20nm. M ;t 1 0 n mmS ^ 6 C i: 7^5 XT # 

[0 0 9 7 ] C VD&tCj: 19 . iiJ? 1 0 

V :y/'?ii8 Oa(7:)^P§lS8 1a F^^aIJ^C^^ ^ — 
8 2 a ^ff^^-T'So :^:y^>-^^ h :y''^lI(7:)rf^Pgi^8 1 
a (7)[^iRiJtwi^-< K[>;^-"/W8 2 a ^^ff^^^^5(^T-. 1^ 
K!>^ — /U8 2 a (7:)Jf:$(D5>/ctt^P^8 1 2^ (T^^t^ 
/J-^<^^'9. ^'Jx.f^rf^D^(0^;6S8 0 nmX 8 0 nm^ 

2 a <7)t;f;{a^(i, V ^il^tb T'Jl relffi^Bi 6 0 :y ^ V 

v.y rr>^fl:ia^^ffii,N^Ci:;^^T-#5. C 9 UT. ^ 
y^y-^^^ V v^^m^H 0 a K!>^->'U*fe^li8 
2 a J: 8 6 a ([gl 1 2 (a) 

o 

[0 0 9 8 ] ^(C. C VD^Iw J; ^ . fliJf: 0 . 

8-1. 2 Mm, «?i|;trtl ;i m(?5BP SGflMJ; f^^^ffi 

31/?! 0 0 nm<7:)^y '>y n^^HiS 8 ^r?F^J5g-r5o ^ 

(c, ^®(c, cvDteicj:!?. BIJ¥3 0 niiKDv-y n^- 
^fLi&fbfliJ: t)^5^#tl»±fl*9 o^ff$^-r6 (1^112 
(b) #RS) ^ 

[0 0 9 9 ] m^. m,^m±M% o. .-Ky v-y vbi8 

8^/<^-->-^/U. ^ttl$^IhHi9 0^l^^-t-€>o 

(C, T^y '>y n Vfli8 8 ^^-^^r^' t Ur. •v;^>y86a 
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a t^miSL-r^ m\Z (a) o 
[0 10 0] ^iPS OnmO/Kyv-y^i 

g^m-r^^T^^j^y v-y ^^v-bi^i/uv^^ hHi^^^-r 
hii^i^^-r^o c 9 L-r#»:y^:^^3 6 (ciii-^ 

iC* [0101] ^SfetC, WYlk<D^ V^V^^y^\^^ 

mmnM^ ^ ^ff-mi^^fhx\^^^(r>x. Tm^^\.xm 
mnM^ %\>-h-m%\cWi'^^^x^^^, L^^^. 

}16 8 b t^^^i^-f K^';t-/l-8 2 a 

i'd? [oio2]c(oj:9 \z.^'mmm^ ^f\.\t. mi^mM 

[0 10 3] ^Ac. Jztbf^. 

j^i)^. mmmMhmm<DPim^^'o'm^^ic\.x\^^^<o 
X. mmnM^Tm^n\^x^\^m.%\zm'^'r^z}it- 
x# 

30 [0 10 4] ^fc. m.w-'^y^^^ 
^fz.)^<Dmn^t%:m\:^T.m.xmji^'t^<Dx. ^^^^x 

[0105] ^fc. :2^^JS?f^^i;i :^y^>^P. 

h y^mt i.xmmm^m\^^x\^>^<Dx. mmm^^^ 
-r^'^^m^^-^^K . j:m^mmit-r^ct^^-x^^o 

[0106] [^mmmmm'] :^mmi^±t^mmjfmiiZ 
Pi6-rs^ (ommr^-^mx^^o 

[0 10 7] F'j;t*^. mimmmmxi^. :^y^>^:^ 

40 h :y^>li8 0 ^ tXvl^y v-y =r ^ 
h :y/^'Hg8 0 ^ UT^^fli^ffi^/^4^^^. 

mm\:.ir^:Ltfi-x^ 

[0 10 8] ^fc. mi^i£?f^^r*fi. ^^>^^^3 6 

e tmi^y^yii^s 7 t^~mzmf^LXi,X\^\ Wh. 
mi^y9^3 7^mfi^i'r^m:i. y-;=^./ ku-y 
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[0 10 9] ^/-c. m2mmmmx^it. mnmme s b 

Wm<^6 8 b ^Jf^J5gLTt> J:v^o 
[0 1 1 ol ^fc. ^ tei^ h^v-v^;^ 

^i7)y — KU^ :^ffi:Sfeii 2 6 tCig-T^ ^ StJ^ 

[0 1 1 ii ^7t. miii«?F^^T(^. mm%^ 4^^ 
«mf3s6 8(7:)p^®^cffi®4^y i/y =i >^3i^?f^^LT J: 

[0 1 1 2] ^^c. ^l^ifeJF^^Tii. 

6 ^?gj*ufct^tc. ikstwasztf y v-y n^-Hi^ff^^ 
cc^ftffi/Ky '>y ^i^/flij: fg^6^«m<^^?F^iSL 

[0 1 1 3] ^^c. m2^*Jf^^r^(l. i^^ K[>;t-/l- 
8 2a (DViP^h LTSmmiie 8 b fw!^(^^3f^^ffl l^ 
fc^^ TtatC^LT^«mi^6 8 b - 

,t^^-e# ^/cfT^t^. i^^-ruti^^-r K!>^"/u8 2 a (t^^ 
[0 1 1 4 J ^\^xi%2'mmmxvt. i/y >- 

'i^^ff^^-r^^^-a-i;!*!. [US (b) xfiniis 

(a) tr^-rPf^Pa^e 6 ^?F^i7icUfct^(c. CVDfeicJ: 

'9^®{cBii?2 0 0 nm(OxKy v-y ri:^fla^?F^^u. 
(T:)!^. CMP^itcj: 19 te.mfli6 4 (^^©^i^^^aj-r-S^X- 
.try '>y <J:(cJ: 19 . TKyv-y^ivfli 

[0 115] ^/c. m2^IS?f^^Xfi. K^7;*--/i. 

8 2 a ^jF^^L/c;!i^ m^mM^m^-f v ^ h~mz,w^ 

1^. ^^TU^3i^-r K^'^-yU8 2 a ^ff^^U/.^< X t J: 
[0 1 1 61 ^/-c. ^lJ^a?^2MJS?F^^gX*i. h 
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J^OOtl^ 1 2 0 nm<b Lfc;^^^ h i^OOrgti 1 2 0 n 

€)o :*:|§P>^(^fitW^ffl^^nf^> rpl 2 0 0 n m)^T^^*S» 
6 0 nm(7?i|iItCigg:K^LX>b 

[0 1 1 7] ^/ci. S l^t/^2^5S?f^^Xfi. rr^^ 
^ h/}^ — /l^CD^^ 8 0 nmX 8 0 nm^ bfc;6^ :3>^^ 
^ h/t^ — /KO^(18 0 nmX 8 0 n m tilPS^ ^ ^ 
X(in?<. iSH^^-rer <^;i5X#^, :*:^0J(7)e^W^ 
i^* ^(/^^(^, 2 0 0 nmX 2 0 0 nmil^TC0^<7)^^/^=i 
h^-zw-^iiUff^^-r^C ^;6^Xt . F'];tf^5 0 
nmX50nm~l 60ninXl 60 n m OD^ (CiglliS: 

[0 118] ^fc. ^l^tK^2^:^jf^®x*i. SSm 

ffitcffiM^y ixy =I>-BI^ffi^/^rc/!^^ smmfig(ias7K 
y '>y <9 jf^^-r^r ircipi^^n^ t>i7:>XMi 

/t^y i/y r^>^fll^^v^/^< xt J:<. M ;t f^f ii^ c^^) 4^ y 
i-^? i^y :^II^^fflv>xt> 

[0 119] ^/c. ^2^^S?f^^Xf^. 1^^ K!>;^-/^ 
8 2a h ^;/^>"flM8 0 a <D'f\Z,^\,^yht^^ 

b\^njil\^tz.t-^ ^^mffie 8 b ^Ti^tC>^UX^^t:i 

ll^X# 6?:^ ^f^. i£^^-rUt^^-f K[>;J--/^8 2 a 
ry^^-^/;^ h 0 a cDTfC:^l/^iZ^t? J: 3 (wff^^L 

X^ 

[0 12 0]^/::. ^ 1 S:T>'^ 2 ^Jg?f^^X{i. :y h 

30 m^X^^^'^\'C\^^ f^aM^ff^^L;:^ < Xt) 

[0121] ^fc. ® m^Sff^^Xfi. CMP^tc J: (9 
-7;^^ 8 6 ^[^^ U/c:^^ 8 6 (D^if^i: UX$6,m 

8 6 >|r[^^b/^< Xti J: 

[0 12 2] iU±|S£0^ Ufc J; if-^m^^J^^%-mM 
ism 1 <o*6;^fla±t:i?f^^$;a. Mism 1 (^te.mflM<tf*^ 

fli±{c^ttiLx?F^^^^fc^sm<^^^ri-^^Y^^^->'^ 
fc^uxsi^tc@^-t-'5:: ^/i^x^^cox. 

[0 12 3] ^Ac. ±f5tOi*i»ft:SMtC^bn>X. frTte^ 

5^ 
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[0 12 4] ^tc. -hfSg&^Jfl. Ti^^Sfe-b(-?f^^^ti 

wmmmf)mi^yy y^m^^<ox\ wmmm^Tm^ 

^zt f)*-x^ ^^mi^mm^^m-r^ r t r>x^ 
[0 12 5] ^Tz. ±^<D^mi^mm\^^\^^x. mtd^w 

^K}. wnmM^Tmz^\^x'^\zmm\z,m'^'r^zt 
[0 12 6] ^ti. ±.m<D^mvfmm^^^^x. 

[0 12 7] ^7t. ±lE(D^^«s:^gtC:*b^l^T. S^fS^ 

-r^^'i/^fi. ttrism2(Di|feii:flM±tc?:?tfcli-'5 i/U 

[0 12 8] ^/c. ±fEO^^»fls:^gt-:^V>X. tfrfSg 
[0 12 9] ^ti. ±.m<D^mW^mmik^^^^X. MIST 

m^^mw^y" y ^ t (om^^^-^ ^%mm:f)K 
^^<Dmt^\^\^^m\z.^^mft^-^nx^^ . m^mw^-y 

^ico^«s::7^^>/^s^s^-cfc'9. m Kommm 
<Dm\m^^^ Y ^ :t-^^i&mm:r-'mm.^tix^^t^^^(D 
X. m\<ommmtmVf'yy^t<Dm^^m^n-'^<'r 
^:it'b*^x^^. 

[0 13 0] ^fc. ±is^D^»^i^®^c:fo^^T. mrieT 

^'^(om^^\^\.^m\zx.^mfi^^tix^^ . mt^mmm 
(D^m^^-to. 2 ^m^Tx^^ztt^m-^y^^^o zn 

[0131] ^yt. ±iE(Oii^»ft:^M(;ijbnNT. fflfST 
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Jl. mrf2m3O|fe,i^BI<!rMf2«^:7*'^^^(0P^f^t.?F^^ 
$iXTi^f9. t^f2«fts:>^^^(D^fiO . 2;imi^TT-fe 

<7:>f^<DWi^E^m{^^'r^zt-h*-x^ ^<Dx^ ^mW'^mm.<D 
mm^^\^Ai-t^ztf)*^x^ 5o 

[0 13 2] ^fc. ±fEcO^#^^s:i^g(;liol^T. ttrfST 

^nx^^. mt^^mm(D^miito , 2Mm}^Txh 
<7:>rn^(DM^j^^mi^^'r^zt^*^x^^cox\ ^^#^^®c7) 

[0 13 3] ^fc. ±IE^O*^ft:i^§tC:JolNr. MiSiB 

[0 13 4] ^^c. ±f5cO^#«s:J^®t;ijoV>X. MIBT 
- hm<1^7:)±ffi^t>'#JM^S3^4(D*fe;i:iii:. ItrfE^ 

^^*:St5±:SL^/MfE^4^?5^fe.l^flI±^cJF^^$4^. tfris^ 

m&mm^n^^'^xmm^- hmmi^mm^iv. mt^^^^y 

mm\B]mm<D hv^i^y^^tDy- 
hmmtmrnrnt^mmmm-r^ctr-x^^iDx. ^ 
mi^mm(7:>Mm&^Misb^z t ^^^^ 

[0135] ^fc. ±l5S&^fi. T±l^StS±(C. ^ 1 (7) 

^i[mr^:r.ut. mrf5m2(Dffi,mfli±(r. ifrfEm2o 

-t^jiut. mf^ms(^mmmRxfmt^m2<7:>mmm^ 
nmi.xmmmi<D^&mm\cmL. ttimm2<Dmmm(D 

mmm^mf^-t^xut. wit^m2(Dmmm^=^^y'^:^ 

hm'mnMtm^SL^x\.h(Dx^ ym^nx^x^^mm^ 
50 mm^mm-t^ztii'-xt. ^y^^w^m^x^mw-mm.^ 
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[0 13 6] ^tz. ±f^o^#^ig®^oMig;^fe^c^o^/^ 
[0 1 3 7] ^fc. ±iEi6^fl. T±t^^1S±^^^ mi(o 

^^^2<rymmM-k^v=f->^:^Vv^<h\.xm 
lem 3 (t:) » ^flg ^ ^ :y ^ V -t 6 xm <h ^ ^-r e C ^ 

^^^^m^x^m^'mm.^w^-r^z.ht-x^^. 
[0 13 8] ^fz^ ^m<D^m^'^m.<omr^-)5m^^\^^ 

X. MIEm 1 t7:)^P^^Jf^fi£-texgT-fi. Mlsm2co 
j^^fli(;OT»(cMeMfSm 1 t^llPaJ^ff^^b. MISS 

1 (D^p^^?F^^-r5xat?^^t^. mm%\<r)mu^(D 
K!>;t-/Hi^?f^^i-exm^l!fc^L. Hfrf5m2 

O^P^^t>'Hflf5=i >^ ^ h>i^-/^^ff^^i--5XMX- 
fi. mrlsm2(^*6,mii^t/MiEif^ K ;t -/wfil^^ :y 

V y^^t \^xm^%z(D^mwBL-(jm^m\ <n 

Wmim^-^y ^^'^m'thz.ht^x^^<DX^ ftSS 

[0 13 9] ^fz. i.^(r>^mw^^^n(r>m^^m\^^\^^ 
X. ffrisg®m<^^?f^^-rexgT-f^. ^?LMto^®fii 

^^®^l(7:)J^^ac7:)S3(?5$fe;SflI^ 
^'fe/i'a5^!^< ?ii$<^(7)^M^/J^^ < -re w ^/i^r^t 

[0 14 0] ^/c. ±IEg&^f:i:. T±t!lS^±tC. ^KD 
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m 1 (omm.mt\i;.=^ y'f->'^^^t*-^t^^m2 (ommm 
[^{c^fry ^ >/^?f^^-rexm^ ^^r-r e c ^ ^it^m<^ 

[0 14 1] ^fc. XIE<0^#»^g(^Mit::^afe{:i:^b^l/^ 

ssxtw^ 1 (^^mB^^?f^^-rexs^. 
mi\'cim'rh:iMh^ mmyirv^:^^^m\^xm^ 

mi co^m^i: /^5tfrlEm2<Dit.I(De':y Hi^^ff^^-T 
exm<lr^l!t:i^-rec^;ii5S^ ::;MfwJ;t9. 

[0 14 2] ^fc. XlS(Dii^««s:^®coMit;^f:fe(:i:fo^l/^ 
T. HiTiSt'^y hT^^^F^^-rex^cT;)^. HrlfEm 1 (^*fe.m 

flE^?F^^-rex^(Dtirf:i. t<rist':y b;Sco/>/^< ^ t.ty 
(D^fe^^fli^jF^^^exg^jEtc^-rec ^^5^^ Li^o 

[0 14 3] ^/c. XfS(0^#f*iSe(^^it;^^Sfe{C:^oV> 

mriBmioffii^flM^jF^^i-exgtomrtc. ^^^^ 

1S±tc. m4(7:>*fe^flMSr^LXff^fi^$;n./-cm 1 OgHi^Ji 

&u^m2C9SE;®;i^ff^fife-rexe(ir. Mism i ogsi^g 
ioxs^t/iKwa^t/citirfsm 2 (Dga«gii(^±®^u?fRyM 
(c. m5(o;^)i:flg^^n^'fujf^^-r5xm<^> tfris^# 

ft:Sffi±S:t>*t<IIEm5(^i|fe)^^Ji(r. ffrism 5 (D«6iiS:fli 
h :y ^ V^l^ti^^^^cf em 6 (OSfe.mSg^ff^fife'r 6 X 

mi^oisi^/itcii-f emi (^=i>:?^ h>-^^-/^^?f^^-r 
exa<h. m^m^(ommm\^. m^w,2<T:>w^m^m. 
0 ttriem 5 (omMm^ § es-a^xtfrisTiteSffitcii-t- e 

m2(;:)=i:/<5'>^ h 7ts-/u<^?i^^-rexg<ir ^M{;iW-re 

m 1 =i H 4^ — /^ 

#e(OT% ffiss(^fi5i^^^**:y^®^s^5t-re^ <^^^x 

56? [0 14 4] %fz^ ±iEC0^S*S^®O]Kig;^?£{;i^DH> 
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[0145] 

[0 14 6] ^Ac. S^m<^<?:)Ti^^ 

[0 14 71 ^fc. :^mm{cxni^. #?L®/^^i^y i/y 
^>'^mf)^-wmm^^ii^mzxmm\^. wmmmmco 

[0 14 8] ^fc. mi^y^y^t-i^ 

^zmf^^titLwmmmmfii^tix^^ . ^i^y^^^^^^ 

/^^^^afm<^<hf^^ii(7)$twtc J: ^mi^^tix\^^^<Dx. 
Tm^^\^xwmm.m^mm\^m'^-t^:itf3*-x^ 

t. wnmw.^'mm.'t^fz.}^<Dmu^t^m\iJimx'm 
f&'t^(ox. mm.^xzLmx^mw^mm^mm-t^:! tf)*^ 

<. -jL^^mmt-r^ztt-x^^, 

[0 14 9] ^^c. :^^0^fc byi^^Jy^'^ 

i.^m.mt'k^m.'t^zht^x^ ^(ox. ^uh^mw- 
^^m.<Dwm\\L^%'^^^zb-h-x^h. 

[0 15 0] ^fc. J:nf^. J^i^v-y =i 
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y V^}i^mm.m>i<r:>f^<r> EE ^ 5Sf^-r ^ c ^ # 

m^mx^h. 

[IS 2] if^^Wi<Dm\%-mm\zx.^^m-^^mm.^yr^'r 

[^4] :$:^P>^(Omi^^S?^®fcJ:6^^f$:^g(OMit 
[1^5] 

^^i^TFi-X^^SnlU (^0 2) X-fc5o 
[me] ;^I^P^(7:)Mi^mff^^tcj;e^»fls:i^M(7)^it 

::^^^^^XB^©[21 (^(7^3) T'^5o 
[fS7l :^^0J<7:)^l^ffi?f^^(cJ;^^2|^f$:i^g(DMit 

:^rfe^l:^-rxM^M[S (^c04) X*fc5o 
i-^ [[g]8l :^^0^(Dmi^iS?F^^(wi;^^igfz^i^g(DMat 

:^^^^'rx^gFr®[g! (^(7)5) -efc5o 

[13 9] l^JS?F^^(wJ;5^«fls:i^g(7?Mat 
::^fe^^-rxS^lJ[gI (^(D6) T*fe6o 
[1^1 0] :*;^0^(7:>Si^«ff$ffit-J:^^«»^gc7)M 

[Ell 1] :$:^0^(7)^2^;SS?F^^(;i 

[mi 2] ^^m<T^mi%-mMM\^x^^m^mw<r)m 

it:^^^7r:-t-X^SlT®l2i (^(Ol) X-3b5o 
5^ [mis] :2^MP^(^m2^SS?F^^t:iJ:6^^»:3^e(0^ 
it;^&^^"rX^^®^ (^(7)2) Xfc5o 

[1^14] i^^m<r>'^'iWMmm\^x^^m-^'^m<T^m 

(Eil 5] '^^<D^mw-mw<Dm^-^'^^7r^'r'xMmm 
m i=t<D 1 ) T*fc^o 

(mi 6] tt§5t?(D^^»:S^®(^^it:^fe^^-rxm^® 
[mi 7] t*5l^(7)^#(*:^®(75S^ig;^i5fe^^-rx^^S 

m (^to 3) xfe^o 
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